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Introduction {#sec001}
============

Since several decades, numerous studies have supported the evidence of a close link between perceptual and motor (underlying action) processes. As stated in a recent review \[[@pone.0234210.ref001]\], many disciplines (e.g., psychology, philosophy, and neuroscience) have underlined how actions---and, therefore, motor processes---participate intrinsically in all aspects of visual experience. Historically, phenomenology \[[@pone.0234210.ref002], [@pone.0234210.ref003]\] has underlined the importance of sensations and the whole body for visual experience. Regarding the biological processes involved, and in addition to phenomenology and enaction \[[@pone.0234210.ref004]\], when conceiving the embedding of the perceiver in a *lifeworld*, cognitive and motor processes should participate in the construction of the whole visual experience. Therefore, regarding landscapes and the space representation that they involve, it seems reasonable to infer that not only the physical features of a landscape affect its neural and psychological representation, but so do many other mechanisms, such as emotional processes (through, for example, the emotional/agreeable valence attributed to a landscape). Several previous studies have demonstrated the influence of emotional information on motor reactions \[such as in posturography; [@pone.0234210.ref005], [@pone.0234210.ref006], [@pone.0234210.ref007], [@pone.0234210.ref008]\].

In this framework, this study questions the interrelation between the motor and affective components of behavior \[[@pone.0234210.ref005]\]. We have explored this issue in the introductions of several of our studies \[[@pone.0234210.ref005], [@pone.0234210.ref006], [@pone.0234210.ref007], [@pone.0234210.ref008]\], and it has been studied elsewhere. For example, Darwin proposed that emotion adapts behavior to the context \[[@pone.0234210.ref009]\]. Numerous studies have supported the postulation that emotions influence motor processes \[[@pone.0234210.ref010], [@pone.0234210.ref011], [@pone.0234210.ref012], [@pone.0234210.ref013]\]. The connection between emotion and motor control is included by some theorists as foremost in the definition of emotion \[[@pone.0234210.ref014]\], using the appetitive/defensive ratings they induced for their classification. In addition, several studies have described the importance of incarnation (i.e., the involvement of the perceiver in the perceived scene) to modulate the motor correlates of emotional processing. Successively, we have been able to report (i) a freezing-type response when viewing painful stimuli compared to non-painful ones \[[@pone.0234210.ref005]\]; (ii) a higher modulation of posturographic responses when perceivers project themselves into the situation (i.e., when they have embodied the situation; Lelard et al., \[[@pone.0234210.ref006]\]). Moreover, examining the temporality of such responses \[[@pone.0234210.ref015]\] allowed to identify complex modulatory effects, supporting the idea of a differential modulation of emotion on motor responses throughout the 12 seconds of an emotional picture presentation period. Altogether, these results are consistent with the idea of an emotional re-shaping of the representation of visual scenes.

Environment has been of major concern worldwide. At many levels, this concern is about how policies can be developed to influence pro-environmental behaviors. In consumer societies, pollution appears to be a major problem and contributes significantly to the degradation of the environment. An important question is to assess how humans perceive environmental pollution. It seems natural to think that the perception of polluted environmental scenes is an unpleasant experience that one wishes to shorten through a reaction involving an interaction between emotional and motor processes. No scientific study has addressed the issue of biological circuits involved in the perceptual and cognitive processing of pollution scenes that humans may face daily. Moreover, as underlined above, to fully explore these mechanisms, a consideration of the emotional component that is potentially associated with pollution seems to be crucial. For example, the valence attributed to an environmental scene could potentially determine actions (i.e., approaching/avoiding), which can, in turn, re-shape the psychological and neural representations of environmental scenes.

The present study aims to explore the pleasure and approach/avoidance mechanisms evoked by stimuli on the issue of pollution. To achieve this, we tested potential parameters, such as inter-individual parameters or scene characteristics (i.e., environmental features and the presence of individuals) that could have an impact on the perception of the pollution concept. Our main hypothesis was that emotional content attributed to polluted scenes influences subjective rating, leading to action tendencies toward these landscapes.

Material and methods {#sec002}
====================

Participants {#sec003}
------------

Fifty-one volunteers (twenty-three men and twenty-eight women, mean age: 35.87 ± 13.84 years old) with no known visual or motor impairment and no previous or current treatments for psychiatric or neurologic disorders were included in the study. Each participant signed an informed consent form. Experimental procedures were conducted in accordance with the ethical standards of the Declaration of Helsinki and were approved by the local ethics committee (CER Université Paris Saclay, Orsay, France).

Procedure about the construction of the photograph dataset {#sec004}
----------------------------------------------------------

One-hundred and sixteen static visual stimuli were ordered to a professional photographer (Adélie Granon) thanks to the grant mentioned in the acknowledgments meaning that all pictures pertained to the Principal Investigator of the study (S. Granon). The photograph search for rural or urban landscapes of our daily living environment. For the "Clean" condition, no waste was included in the pictures whereas for the "Polluted" condition the landscapes incorporated visible waste from the point of view of the photographer (from a path or close to a road). Hereafter, all the pictures were included in the following steps of the experiment. They defined two conditions: "Clean" and "Polluted" (for an example, see [Fig 1](#pone.0234210.g001){ref-type="fig"}). Stimuli were randomly presented through the E-Prime 2 Software (Psychology Software Tools, Inc., Pittsburgh, PA, USA; [Fig 2](#pone.0234210.g002){ref-type="fig"}). Each stimulus was presented for 3 seconds and was followed by 2 questions, always presented in the same order. Participants had to answer them with a pressure on the keyboard with no time limit. However, we asked them to respond as quickly as possible. For each scene, participants had to quantify on a Likert-type scale between 1 and 9 the pleasure (question 1) and the approach desire (question 2) evoked by the presented scene.

![Examples of pictures for each condition.\
A. Scene of the "Clean" condition. B. Scene of the "Polluted" condition.](pone.0234210.g001){#pone.0234210.g001}

![A. Stimuli presentation protocol. Each scene is presented for 3 seconds and is followed, each time, by the same two questions. First, participants had to evaluate, on a scale between 1 and 9, how much pleasant the scene was. Then, on the same scale, they had to evaluate how much this scene encouraged them to be in the situation (approach desire). B. Pleasure and approach desire scales.](pone.0234210.g002){#pone.0234210.g002}

Data recording and analyses {#sec005}
---------------------------

### Pictures selection {#sec006}

First, we conducted a global analysis on the pleasure and approach desire that were evoked by each condition. The goal was to check if scenes of the "Clean" condition evoked a higher pleasure but also a higher approach desire than the one of the "Polluted" condition. To do so, we did a repeated-measures one-way ANOVA on the data. When sphericity was not accepted, a Greenhouse-Geisser (GG) correction was applied. Then, we conducted a per-picture analysis in order to extract the most relevant pictures for each condition. For the "Clean" condition, we set a threshold at 6 in order to extract scenes that will have a mean evoked pleasure and approach desire statistically higher than 6 and not only neutral (around 5). For the "Polluted" condition, we set a threshold at 4 in order to extract scenes that will have a mean evoked pleasure and a mean evoked approach desire statistically lower than 4 and not only neutral. For each scene, we conducted a t-test for paired measures. The statistical significance was set for p-value \< 0.05.

### Population and pictures characteristics effects {#sec007}

We performed analyses in search for picture characteristics (urban/rural context, presence of other individuals) and population characteristics (gender, categories of age) that could impact ratings. For each case, we started by a two-factor ANOVA with repeated measures on the data upon the environmental features (urban vs rural), the presence of individuals and the gender. For age\'s categories, we conducted a three-way ANOVA with repeated measures. When an interaction was found between the condition ("Clean" vs "Polluted") and another criterion, we checked the impact of this criterion in each condition using a repeated-measure one-way ANOVA. When sphericity was not accepted, a Greenhouse-Geisser (GG) correction was applied. When an impact of categories of age was found, we conducted a post-hoc analysis. The statistical significance was set for p-value \< 0.05.

Results {#sec008}
=======

The F, p and effect size of the main analyzes are reported in [S1 Table](#pone.0234210.s001){ref-type="supplementary-material"}.

Analysis on the mean data {#sec009}
-------------------------

The "Clean" condition evoked a higher pleasure and approach desire than the "Polluted" condition (p \< 0.0001 in each case; [Fig 3](#pone.0234210.g003){ref-type="fig"}).

![Mean evoked pleasure and approach desire (mean ± SEM).\
Results obtained on N = 58 pictures by condition. A. Mean evoked pleasure. The mean evoked pleasure in the "Clean" condition is statistically higher than for the "Polluted" condition (p = 1.41 x 10^−30^). B. Mean approach desire. Pictures of the "Clean" condition evoked a mean approach desire that is statistically higher than the one evoked by the pictures of the "Polluted" condition (p = 7.99 x 10^−15^). Significant differences are shown as \*\*\* p \< 0.001.](pone.0234210.g003){#pone.0234210.g003}

Per-picture analysis---picture selection {#sec010}
----------------------------------------

Our goal was to select for future studies the most relevant pictures among the ones we collected in each condition, that is to say the pictures for which we haven\'t any ambiguous ratings. In the "Clean" condition, thirty-three pictures were evaluated with an evoked pleasure that was statistically higher than 6 \[[Fig 4](#pone.0234210.g004){ref-type="fig"}\]. Based on our inclusion criteria, we looked for the evaluation of the pictures according to the approach desire. Among the thirty-three pictures that have a satisfying evoked pleasure, only thirty have an evoked approach desire that were statistically higher than 6 \[[Fig 4](#pone.0234210.g004){ref-type="fig"}\]. We have decided this threshold of 6 in order to avoid scenes that would be evaluated as neutral (with a rating around 5).

![Pleasure and approach desire evoked by pictures of the "Clean" condition (mean ± SEM).\
Results obtained on N = 51 participants. Each dot represents a picture of the "Clean" condition. The red line represents the threshold that is set at 6. A. Pleasure evoked by pictures of the "Clean" condition. Each grey dot represent a picture of the "Clean" condition that induce an evoked pleasure that was statistically higher than 6. B. Approach desire evoked by pictures of the "Clean" condition. Each green dot represents a picture of the "Clean" condition that induced an evoked approach desire but also an evoked pleasure that was statistically higher than 6. In each case, blue dots represent pictures that were not statistically relevant for the pleasure rating.](pone.0234210.g004){#pone.0234210.g004}

In the "Polluted" condition, fifty-six scenes were evaluated with an evoked pleasure that is statistically lower than 4 \[[Fig 5](#pone.0234210.g005){ref-type="fig"}\]. Based on our inclusion criteria, we looked for the evaluation of the pictures according to the approach desire ratings. Among the fifty-six scenes evaluated with a satisfying evoked pleasure, only twenty-three had an evoked approach desire that was statistically lower than 4 \[[Fig 5](#pone.0234210.g005){ref-type="fig"}\]. We set this threshold at 4 in order to avoid pictures that would be evaluated as neutral (with a rating around 5).

![Pleasure and approach desire evoked by pictures of the "Polluted" condition (mean ± SEM).\
Results obtained on N = 51 participants. Each dot represents a picture of the "Polluted" condition. The red line represents the threshold that is set at 4. A. Pleasure evoked by pictures of the "Polluted" condition. Each yellow dot represent a picture of the "Polluted" condition that induce an evoked pleasure that was statistically lower than 4. B. Approach desire evoked by pictures of the "Polluted" condition. Each orange dot represent a picture of the "Polluted" condition that induced an evoked approach desire but also an evoked pleasure that was statistically lower than 4. In each case, blue dots represent pictures that were not statistically relevant for the pleasure rating.](pone.0234210.g005){#pone.0234210.g005}

Individual and picture characteristics effects {#sec011}
----------------------------------------------

Based on our analysis and on the participant feedback, it seems that the approach desire concept leads to ambiguous results (see the [Discussion](#sec015){ref-type="sec"} section below). Therefore, for all subsequent analyses, we focused on data obtained for the evoked pleasure evaluation.

### Urban VS rural landscapes {#sec012}

Our results showed an interaction effect between the "Condition" factor and the environmental context (urban vs rural; p\<0.0001). We found an effect of the environmental context in the "Clean" condition (p\<0.0001) and in the "Polluted" condition (p\<0.0001) \[[Fig 6](#pone.0234210.g006){ref-type="fig"}\]. Thus, in the "Clean" condition, the evoked pleasure is statistically higher in a rural context compared to an urban one. In the same way, in the "Polluted" condition, the evoked pleasure was significantly lower in a rural context compared to an urban one.

![Mean evoked pleasure according to the environmental context (Urban VS Rural) in the "Clean" and "Polluted" conditions (mean ± SEM).\
In each condition, we have 29 pictures in an urban context and 29 pictures in a rural context. We found an interaction effect between condition and context (p = 6.63 x 10^−23^). Results showed an effect of environmental context in the "Clean" condition (p = 4.62 x 10^−23^) but also in the "Polluted" condition (p = 5.32 x 10^−08^). Significant differences are shown as \*\*\* p \< 0.001.](pone.0234210.g006){#pone.0234210.g006}

### Gender effect {#sec013}

Our analysis on the evoked pleasure showed an interaction effect between the "Condition" factor and gender (p\<0.0001). We found a gender effect in the "Clean" condition (p\<0.0001) but also in the "Polluted" condition (p\<0.0001) but effects were in opposite directions \[[Fig 7](#pone.0234210.g007){ref-type="fig"}\]. Indeed, women express a pleasure significantly higher in front of a "Clean" condition pictures and a pleasure significantly lower in front of pictures of the "Polluted" condition than men.

![Mean evoked pleasure according to gender in the "Clean" and "Polluted" conditions (mean ± SEM).\
Results obtained on N = 58 pictures. We found an interaction effect between condition and gender (p = 3.50 x 10^−09^). Results showed an effect of gender in the "Clean" condition (p = 3.10 x 10^−05^) but also in the "Polluted" condition (p = 3.14 x 10^−06^). Significant differences are shown as \*\*\* p \< 0.001.](pone.0234210.g007){#pone.0234210.g007}

### Age effect {#sec014}

Our results on the evoked pleasure showed a significant interaction between the "Condition" factor and age categories (p\<0.0001). In the "Clean" condition, we found an impact of age (p\<0.0001) and post-hoc analyses revealed significant differences between "Less than 34 years old" and "35 to 54 years old" categories (p = 0.04), between "Less than 34 years old" and "More than 55 years old" categories (1.1 x 10^−06^) and between "35 to 54 years old" and "More than 55 years old" categories (p = 0.02). In the "Polluted" condition, we found an impact of age (p = 6.1 x 10^−15^) and post-hoc analyses revealed significant differences between "Less than 34 years old" and "35 to 54 years old" categories (p = 0.006), between "Less than 34 years old" and "More than 55 years old" categories (2.4 x 10^−06^) but no significant difference between "35 to 54 years old" and "More than 55 years old" categories (p = 0.1) \[[Fig 8](#pone.0234210.g008){ref-type="fig"}\].

![Mean evoked pleasure according to age\'s categories in the "Clean" and "Polluted" conditions (mean ± SEM).\
Results obtained on N = 58 pictures. Results showed an interaction effect between condition and age (p = 1.94 x 10^−15^). "Clean" condition: we found an effect of the category of age (p = 3.18 x 10^−08^) with a difference "Less than 34 years old" vs "35 to 54 years old" (p = 0.04), "Less than 34 years old" vs "More than 55 years old" (p = 1.1 x 10^−06^) and "35 to 54 years old" vs "More than 55 years old" (p = 0.02). "Polluted" condition: we found an effect of the category of age (p = 6.1 x 10^−15^) with a difference "Less than 34 years old" vs "35 to 54 years old" (p = 0.006) and "Less than 34 years old" vs "More than 55 years old" (p = 2.4 x 10^−06^) but no difference "35 to 54 years old" vs "More than 55 years old" (p = 0.10). Significant differences are shown as \* p \< 0.05, \*\* p \< 0.01 and \*\*\* p \< 0.001.](pone.0234210.g008){#pone.0234210.g008}

Discussion {#sec015}
==========

We established a clear distinction between "Clean" environments and "Polluted" ones according to the pleasure and approach desire ratings they induced. Based on our inclusion criteria, we selected 30 scenes for the "Clean" condition and 23 for the "Polluted" condition from a larger pictures database. Based on our observations and the participants' debriefing, the concept of approach/withdrawal and its relevance must be reevaluated in the context of environmental pollution. Indeed, in front of scenes estimated by the participants to be "weakly" polluted, participants expressed a natural tendency to go forward, as if to act (see the picture named Urb.POLLUTED23 in the [S1 Data](#pone.0234210.s002){ref-type="supplementary-material"}). This approach desire led to a reduction in the number of scenes that could be included in the "Polluted" condition. When we suppressed this approach/withdrawal index, we included 33 scenes in the "Clean" condition and 56 in the "Polluted" condition. This observation raised the question of the relevance of this approach/withdrawal index in this context, despite its traditional use for the evaluation of emotional pictures. Moreover, our results allowed to characterize a third category of more neutral images that induce neither significant pleasure/displeasure nor approach/withdrawal desire. This type of scene will be useful to the pursuit of our project, particularly in posturographic studies, in which this scene category will serve as a control for motor activity. Other studies have provided interesting results on the modulation of motor control by emotional stimuli regarding the approach-withdrawal index. Borgomaneri et al. \[[@pone.0234210.ref016]\] provided neurophysiological support that emotion perception is closely linked to action systems and that negative events require motor reactions to be more urgently mobilized. More recently, Fini et al. \[[@pone.0234210.ref017]\] demonstrated that stimulus valence directly elicits specific action tendencies very early (already at 400 ms) with a necessary visual feedback to occur. These results will be of particular interest for further studies addressing the question of the postural responses to pollution.

We then tested the impact of some characteristics of the presented scene, such as urban versus rural features, on participants. Our results showed that in the "Clean" condition, rural scenes evoked higher pleasure than urban ones, whereas, in the "Polluted" condition, rural scenes evoked significantly lower pleasure than urban ones. In rural polluted scenes, the emotional content seemed to have a stronger negative impact on participants. Here, a limitation of the study is a Clean/Polluted--Rural/Urban potential confound through an association between Clean to Rural and Polluted to Urban environments. To avoid this limitation, further studies should only take into account pictures pertaining to one condition, urban or rural.

We further pursued our analyses to identify potential differences in terms of population characteristics such as gender (male versus female) or age categories (less than 34 years old, between 35 and 54 years old, and over 55 years old). Our analyses revealed that women expressed higher pleasure in the "Clean" condition and lower pleasure in the "Polluted" condition than men. Female participants tended to be more sensitive to the emotional content of the environmental condition. This capacity for empathy could explain a stronger link between women and their environment, making them more sensitive to pollution. We also identified an impact of age on the results. In the "Clean" and "Polluted" conditions, older participants reported respectively more and less pleasure than younger participants. Thus, sensitivity to environmental conditions seems to increase with age. However, additional studies with larger numbers of subjects would be necessary to verify whether other factors can be added to age. The youngest participants are likely to be more accustomed to pollution in the environment than the older ones and will have grown up with the politics of protection toward the environment. However, the elderly are likely to have experienced more environmental change. Their knowledge of earlier environmental conditions may impact the way that they perceive the environment and their understanding of the importance of an increased consideration of environment in society.

A landscape is widely recognized as a multilayered concept that encompasses both objective and subjective dimensions \[[@pone.0234210.ref018], [@pone.0234210.ref019], [@pone.0234210.ref020], [@pone.0234210.ref021], [@pone.0234210.ref022], [@pone.0234210.ref023]\]. In 1976, Meinig suggested that any landscape "is composed not only of what lies before our eyes but what lies within our heads" \[[@pone.0234210.ref024]\]. He focused attention on the significance that individuals attach to landscapes, whereby sensory inputs seem to be modified by personal history, making landscape perception an active construction of the human brain.

Traditionally, perception has been defined as the way in which an individual observes, understands, interprets, and evaluates an object, action, experience, individual, policy or outcome \[[@pone.0234210.ref025], [@pone.0234210.ref026], [@pone.0234210.ref027], [@pone.0234210.ref028], [@pone.0234210.ref029]\]. Multiple factors, such as context (e.g., culture or livelihood), past experiences, individual and collective attributes (e.g., gender or ethnicity), values, norms, beliefs, preferences, knowledge, and motivations mediate and influence perceptions \[[@pone.0234210.ref030], [@pone.0234210.ref031], [@pone.0234210.ref032], [@pone.0234210.ref033], [@pone.0234210.ref034]\]. As a result, different individuals can perceive the same situation in vastly different ways. Moreover, perceptions can change over time, and judgments are subject to persuasion \[[@pone.0234210.ref033]\]. These ideas correspond with our study's results, which reveal a direct impact of gender and age on the expression of pleasure induced by environmental images. Indeed, gender and age impact perception and directly affect individuals' interactions with situations.

As noted in the introduction, the internal representation of the environment is influenced by former experiences. This representation influences interpretation of the real environment but also behavior \[[@pone.0234210.ref035]\]. In the course of their lives, people develop intricate and rich cognitive structures that embody their visions of nature and its relationship with humans. In this framework, people could be placed on a continuum according to their views about the influence of humans in natural landscapes. This can explain how a rural context that has been less impacted by human activities could be characterized as more pleasant than an urban one that has been more impacted by humans (and indeed, literally constructed by humans).

One limitation of our experimental design in the natural context of environment appreciation is that viewing photographs is not similar to a first-hand experience of the presented visual scene. As noted by Susan Sontag, "Photographic images tend to substrate feeling from something we experience firsthand and the feelings they do arouse are, largely, not those we have in real life" \[[@pone.0234210.ref036]\]. Hodgson and Thayer expressed the idea that people may forge their own views of their environment, including what is outside the frame that is presented to them \[[@pone.0234210.ref036]\]. In our case, the perceiver is in a stationary position, like a camera at a fixed point in the environment. Thus, the perceiver is "remote" from the scene and is clearly a detached spectator rather than an engaged agent \[[@pone.0234210.ref037]\]. In these conditions, we cannot affirm that every participant imagined themselves into the presented situation as they may have done in genuine circumstances. The real experience of an environment requires a succession of temporally discrete stimuli inputs, which together provide information about what can be seen across a succession of eye fixations. This experienced "continuity" takes part in a mental constructive process. Using static representations (pictures) to explore landscape's perception raised several questions. A first one is to determine whether human reactions to environments represented by pictures are valid indicators of reactions that would occur if people were to visit those environments and view them directly. Consistently, correlations between photo-based and direct "on-site" assessments have been of 0.80 or greater \[[@pone.0234210.ref038]\]. From an ecological point of view, landscapes are conceptualized as arenas for action. By imagining themselves as actors in the presented situation, someone's experience of perception appeals to active engagement, leading to the consideration of the functional possibility that the observed landscape could afford. This also presents a new way of thinking about one's experience with the landscape. Berleant's \[[@pone.0234210.ref039]\] expression is instructive about this way of thinking: "Perceiving the environment from within, as it were, looking not at it but being in it, nature becomes something quite different. It is transformed into a realm in which we live as participants, not as observers" (Berleant, \[[@pone.0234210.ref039]\]: 83). By changing one's status, one can change one's way of thinking and one's motivation to act. Therefore, encouraging people to change their connection with a situation could impact their perception of the environment and ultimately convince them to act in order to change what they see (if it is not what they want to see).

For landscape quality assessment, four components have been found to exert an effect on results: the sample of participants/observers used to represent a defined population of observers; the landscape representation medium (i.e., slides, prints, or on-site views); the observer's answer format (e.g., paired-comparison, rankings, and ratings); and the time that respondents take to view the scenes \[[@pone.0234210.ref040]\]. Using psychophysical methods to assess the beauty of landscape scenes requires several factors to be taken into count. Firstly, scenic beauty is the perceptual and judgmental processes of a human observer in interaction with the relevant physical features of the landscape. Secondly, the perceived scenic beauty---which is not directly observable---must be inferred from overt evaluative responses made by observers. Thirdly, the perceptual judgments of the public provide an appropriate basis for assessing beauty and a public survey or consumer evaluation approach can be considered to be valid for assessing the scenic beauty of the public landscape \[[@pone.0234210.ref038]\]. Another model---the phenomenological model---places greater emphasis on individual subjective feelings, expectations, and interpretations in which landscape perception is conceptualized as an intimate encounter between a person and the environment \[[@pone.0234210.ref041]\].

Landscapes constitute highly complex stimuli whose perception requires a strong component of searching and selection of information by the subject. Many studies have focused on the relevant characteristics of a scene, such as the perceived naturalness of the scene. In a previous study, Kaplan and colleagues \[[@pone.0234210.ref042]\] reported a dramatic preference for nature scenes to urban scenes. In our experiment, we observed the same effect on the pleasure scale. The influence of the significance assigned to a landscape on an individual's judgment of beauty could explain why a landscape that is thought to be human-influenced is judged to be less beautiful. Thus, the human evaluation of beauty cannot be predicted from the environmental characteristics alone. The preference for natural over human-influenced environments has been reported by previous cross-cultural \[[@pone.0234210.ref043], [@pone.0234210.ref044]\] and psychophysiological studies \[[@pone.0234210.ref045], [@pone.0234210.ref046]\].

In conclusion, this initial work on human reactions to the perception of pollution demonstrates that one's perception of a "polluted" landscape can generate an emotional reaction that may promote an action. This first step is important in understanding the mismatch between the global social understanding that environmental pollution requires a behavioral change and the incapacity of long-term and significant changes in individuals' behavior. The selection of relevant pictures of "Clean" and "Polluted" environmental scenes established in the current study may, therefore, constitute a solid basis for further studies.
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